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ABSTRACT 
 
 
 
 
The aim of this study is to investigate the mechanical and thermal properties 
of single and hybrid fillers filled poly(vinyl chloride) (PVC) composites. Graft 
copolymerization of poly(methyl methacrylate) (PMMA) onto oil palm empty fruit 
bunch (OPEFB) was carried out under nitrogen environment using the free radical 
initiation technique. Soxhlet extraction was used to remove the PMMA 
homopolymer from the grafted copolymer. The presence of PMMA functional 
groups in Fourier transform infra red (FTIR) spectra of grafted OPEFB at peak 
around 1730 cm
-1
 proved that grafting process was successfully done. The single 
fillers (grafted OPEFB, ungrafted OPEFB and talc) and hybrid fillers (grafted 
OPEFB/talc and ungrafted OPEFB/talc) loadings from 0 to 20 phr were pre-mixed 
with PVC using a high speed mixer. Methyl butadiene styrene (MBS) impact 
modifier was also added at 10 phr for the impact strength study. The dried blend 
formulations were milled into sheets using a two roll mill at 170 C and then hot 
pressed at 190 C. The tensile, flexural, impact strength and elongation at break of 
hybrid composites decreased as the filler content increased. Both, the tensile and 
flexural modulus of the hybrid composites are increased tremendously compared to 
the single composites. Adding MBS increased the impact strength of the single and 
hybrid composites. Differences in surface morphology between the grafted and 
ungrafted OPEFB were observed. The glass transition temperature (Tg) of the hybrid 
composites shifted to higher temperature compared to single composites. The storage 
modulus of talc filled PVC showed the highest storage modulus compared to other 
composites. Hybrid PVC composites had better thermal stability than single 
composites. The increase of water resistance of the hybrid composites proved good 
filler-matrix interaction. Overall, the study showed that the hybrid PVC composites 
had good mechanical and thermal properties compared to the single filler PVC 
composites. 
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ABSTRAK 
 
 
 
 
Tujuan kajian ini adalah untuk mengkaji sifat-sifat mekanikal dan terma 
komposit poli(vinil klorida) (PVC) berpengisi tunggal dan hibrid. Pempolimeran 
cangkukan poli(metil metakrilat) (PMMA) ke atas tandan kosong buah kelapa sawit 
(OPEFB) telah dijalankan dalam keadaan nitrogen dengan menggunakan teknik 
permulaan radikal bebas. Penyarian Soxhlet digunakan untuk membuang 
homopolimer PMMA. Kehadiran kumpulan berfungsi PMMA pada spektra infra 
merah transformasi Fourier (FTIR) OPEFB tercangkuk sekitar 1730 cm
-1
 
membuktikan cangkukan telah berjaya dilakukan. Kandungan pengisi tunggal 
(pengcangkukan OPEFB, tanpa pengcangkukan OPEFB dan talkum) dan hibrid 
(pengcangkukan OPEFB/talkum dan tanpa pengcangkukan OPEFB/talkum) dari 0 
sehingga 20 phr telah dicampurkan dengan PVC menggunakan pengisar berkelajuan 
tinggi. Pengubahsuai impak metil butadiena stirena (MBS) dicampur sebanyak 10 
phr bagi kajian kekuatan hentaman. Campuran formulasi adunan kering 
kemudiannya dijadikan kepingan menggunakan pengguling berkembar pada suhu 
170 C dan dimampatkan pada 190 C. Kekuatan tegangan, lenturan dan hentaman 
komposit PVC berpengisi hibrid menurun dengan pertambahan kandungan pengisi. 
Kedua-dua, modulus tegangan dan lenturan komposit hibrid meningkat berbanding 
komposit tunggal. MBS meningkatkan kekuatan hentaman komposit berpengisi 
tunggal dan hibrid. Perbezaan morfologi permukaan antara OPEFB cangkukan dan 
tanpa cangkukan OPEFB telah diperhatikan. Suhu peralihan kaca (Tg) komposit 
hibrid meningkat berbanding komposit tunggal. Modulus simpanan menunjukkan 
PVC berpengisi talkum mempunyai nilai modulus simpanan yang tertinggi. Hibrid 
pengisi menunjukkan kestabilan terma yang lebih baik berbanding komposit 
berpengisi tunggal. Peningkatan rintangan air komposit berpengisi hibrid 
membuktikan interaksi yang baik antara pengisi-matrik. Secara keseluruhannya, 
kajian menunjukkan bahawa  komposit PVC berpengisi hibrid menunjukan sifat-sifat 
mekanikal dan terma yang lebih baik berbanding komposit PVC berpengisi tunggal. 
